A group of red-eared turtles (Paeude~ys saPipta elegans) was acclimated,to 18-20°C and an artific~al photoperiod for 21 ~ays. The animals were theri individually 2 placed in a thermal gradient and their selected temperatures were continuously recorded for· 24 hours. A second group of turtles was acclimatized to 7.5-ll.0°C and natural photoperiods for 28 days, and subsequently tested in the same manner as the first group. Lastly, the turtles in the first group, after being acclimated to 3.0°C and the pre- The final ~hermal preferendum of P. s. eZegans is related to a variety of biological factors. However, in th~ light of present knowledge about the effects of temperature on pH and ventila,tion in this species, the r~,?ul ts of this study suggest tha1t attainment of the final thermal preferendum may be related to acid-base parameters.
placed in a thermal gradient and their selected temperatures were continuously recorded for· 24 hours. A second group of turtles was acclimatized to 7.5-ll.0°C and natural photoperiods for 28 days, and subsequently tested in the same manner as the first group. Lastly, the turtles in the first group, after being acclimated to 3.0°C and the previous artificial photoperiod for 14 days, were retested in the gradient.
Initial respons~s of all groups were characterized by a rapid selection of warm temperatures. Within 14 hours of initial gradient .exposure the mean selected temperature of each group was between 31 and 33°C. The final thermal preferendum o.f P. s. e Zegans i.s, therefore, probab.ly between 31 and 33°C.
The final ~hermal preferendum of P. s. eZegans is related to a variety of biological factors. However, in th~ light of present knowledge about the effects of temperature on pH and ventila,tion in this species, the r~,?ul ts of this study suggest tha1t attainment of the final thermal preferendum may be related to acid-base parameters.
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: 2 mechanism the behavior of seeking a suitable thermal en·vironment -is shared by all vertebrates" (Heller, et al., in p~ess). is much more readi~y applicable to poikilotherrns. pH and in carbon dioxide tensi9n (Bard, 1968; Lambertsen, 1968a Lambertsen, , 1968b The fact that plasma pH varies inversely with temperature (Robin, 1962; Rahn, 1967; Howell, et al., 1970) is of fundamental homeostatic importance to an ectotherm. Pre-· servation of a constant relationship between plasma pH and pH o~neutrality of water is designed to maintain plasma ~ p~ slightly alkaline to neutrality by sustaining a constant ratio of OH-ions to H+ ions (Rahn, 1967; Howell, et al., 1970) .
The relationship between temperature and plasma pH ;and between temperature and plasma Pco 2 in the turtle was studied by Robin .(1962) after he observed different measuremen ts of acid-bas.e metabolism in two gro.ups of turtles of the same species 1from two substantially different thermal environments. Robin's work shows that an increase of body temperature resu~ts in an increased plasma Pco 2 and a decrease in plasma pH. In vitro blood samples from turtles acclimated to different temperatures changed pH .with tempe!-ature in the ratio ~ pH/~°C = -0.0~6 (Robin, 1962) , a value later essentially matched by Howell, et al. (1970) . In repprting results of his study Robin1also described the inverse effect of t~mperature on. gas,solubilities and coneluded that
If the relationship between temperature and carbon dioxide tension applies not only to the turtle but generally to poikilothermic animals, it may well be that the regulation of carbon dioxide tension and pH within narrow limits is, from the evolutionary point of view, a temperaturedependent function (Robin, 1962) . 
II. MATERIALS AND METHODS
Twelve red-eared turtles (Pseudemys saripta eZegans) were obtained from a commercial biological supply company in Louisiana. The turtles, native to that state, ranged in weight from 0.330 to 0.510 kg. In the laboratory they were divided into two groups; each group member was identified by a distinct two-letter code (see Table I ) which was permanently marked on the individual's plastron and carapace.
Group I turtles were placed in a large laboratory holdi~g tank containing water to a depth of about 6 cm.
The water temperature varied with the .ambient laboratory conditions, with ~n aver~ge range of 18.0 -20.0°C maintained throughout the experimental period. This group was subjected to an artificial photoperiod with a twelve-hour light phase (between 6:45 AM and 6:45 PM PST).
Group II animals were placed in a large holding tank in an unheated roof. greenhouse, thus permitting exposure to a natural photoperiod and much cool.er water temperatures.
Water temperatures for this .group fell within the range of 7.5 -ll.0°C, while air temperatures varied betwee~ 0.6 and 19.4°C, with a mean daily temperature of S.5°C (U. S. Dept.
of Commerce, 1977) .
Following completion of the Group I trials all Group I animals were placed in a cold tank and acclimated for two A s·chemati~ diagram of the thermal. gradient apparatus is depicted in Figure 1 . Chambers 1, 2, 3, 4, 6, and 7 were 53 cm lo~g; chamber 5 was 71 cm lo~g; chamber 8 was 44 cm lo~g; chamber 9 was 62 cm long.(to allow flexibility of accomodation for additional equipment in future experiments) and all chambers were 31.5 cm wide. Water depth was uniform at 11 cm. T:he openings between the chambers were 15.5 cm wide.
The extreme ends of the gradient, as shown in Figure   1 show the upper and lower temperature limits, and the change of water t:emperature throughout the apparatus was approximately linear. The warmest temperature was main- Following the death of one Group II turtle in the gradient, the gradient was shut down for two days while being drained and sanitized. Gr~at care was exercised in the cleaning and decontamination .of the gradient's interior and exterior surfaces, and a tetracycline solution·was spread li·ghtly over the interior surfaces and allowed to air-dry before refilli~g the. gradient with ·fresh .water. The clean water was allowed to sit unheated for one day and tetra-cycline was added to it. Finally, the gradient heaters and coolers were turned on, and full operation resumed after allowi~g 12 hours for the thermal_ gradient to develop.
I I I. In Figure 5 each line represents the mean selected temperature for all turtles run in the designated. group.
RESULTS
F~gures 6, 7 and 8 show the mean activity for each group during the 24 hours spent in the gradient. Activity numbers were obtained by assigni~g one activity unit for each l.0°C change in selected temperature (Crawshaw, 197Sa ).
This designation is derived from the fact that any movement within the g!adient placed the turtle in water of a different temperature, therby altering the temperature at the surface of the carapace. In Figure 9 each line represents the mean thermal range within which activity took place.
An increase of activity is not necessarily an indication of change in body temperature (Crawshaw, 1975a) . This is illustrated by comparing the mean sele~ted tempeTatures of three groups at the arrow in figure 5 (14 hours, 10 minutes elapsed time in. gradient) with the mean thermal ranges of these groups at the same elapsed time (arrow) in 
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GROUP 111 (Crawshaw, 197Sb) , and from the lizard AnoZis aaroZinensis (Licht, 1968) , although selection of the final thermal preferendum by bullheads was a much slower process, taking as long as 24 hours. This important difference may be explained by the fact that bullheads are water-breathers, the respiration of which is r~gulated by ·sensitivity of oxygen receptors in the respiratory control center. Airbreathers' respiratory control, on the other hand, is regulated largely by COz sensitivity. Thermal accuracy·, here demonstrated by positive thermotaxis, has' been reported in other species by Hammel (1971, 1974 Rahn (1967) . They thus demonstrated the influence of temperature on ventilatory control as the mechanism responsible for the inverse relationship between blood pH and temperature in turtles (Jackson, et al., 1974) .
Jackson's· 1971 study m~kes possible, through use of his experimentally-obtained oxygen extraction coefficients, the determination that the amount of consumed oxygen (~p 2
) by
Pseudemys at temperatures now known to lie within the turtles' PT of 31-33°C is four times greater than at 10°C (Jackson," 1971) . Further use of this information may be made after recalling that no ventilatory increases take place as temperature increases. The implication is that a more efficient extraction of oxygen occurs at the warmer temperatures. Efficiency seems to be further promoted by the fact that a decreased affinity of hemoglobin for oxygen at the relatively warm PT offers a consequent enhanced delivery of oxygen .to the tissues, but these apparent gains a!e probably offset by decreased loading of ·02 (SchmidtNielsen, 1975; Jackson, 1971 ).
V.
CONCLUSION
The final thermal preferendum ·of 31-33°C in Pseudemys saripta etegans is related to a variety of environmental and physiological factors. The dynamics of acid base regula~ion in air ~reathing vertebrates may underlie the rapid atta~nment of the final thermal preferendum seen in this study.·
